DNA binding proteins from Tetrahymena thermophila.
We have used DNA-cellulose chromatography to isolate single-strand binding proteins from Tetrahymena thermophila. Three major proteins which bind to denatured DNA-cellulose were obtained. The predominant protein has a molecular weight of 20 000 in sodium dodecyl sulfate - polyacrylamide gel electrophoresis and possesses many of the properties of the helix destabilizing proteins isolated from prokaryotic and eukaryotic sources. The protein facilitates denaturation of the synthetic copolymer poly[d(A-T).d(A-T)], depressing the melting temperature by nearly 40 degrees C. It also permits the renaturation of poly[d(A-T)].d(A-T)] in high salt concentration. Two other binding proteins have molecular weight of 25 000 and 23 000 in sodium dodecyl sulfate - polyacrylamide gel electrophoresis. The protein with a molecular weight of 25 000 is probably the "M protein" previously isolated from Tetrahymena thermophila which has been shown to stimulate Tetrahymena DNA polymerase. These two proteins failed to show helix destabilizing, DNA dependent ATPase, or deoxyribonuclease activities. These three proteins are abundant in the cell with approximately 1.0 x 10(6) to 10.0 x 10(6) molecules of each protein monomer per cell. One molecule of each protein monomer binds to 7 to 10 nucleotides as detected by a nitrocellulose filter binding assay. Peptide mapping of the three proteins suggests that they are all distinct. We have also found that the binding proteins can interact with Tetrahymena DNA polymerase and some other proteins to form an enzyme complex, a putative replication complex.